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Insulin, as the only added growth factor, has been shown to cause changes in the morphology of Krebs I1 ascites cells during long-term incubation (24h) in serum-free medium [l] . Insulin induced up to 80% of these cells to attach to the substratum and approximately 40-60% to adopt a flattened morphology associated with normal adhesion and movement. The changes were associated with a reorganization of cellular actin. Vedeler et al. [Z] have shown that insulin induced an increased polymerization of actin at the plasma membrane within 5-15 min. Other observations have shown that insulin induces the formation of ruffling membranes [3] and affects microfilament organization [4] . These results indicate that insulin has important effects on cell structure and morphology. Furthermore, the hormone may be involved in the nutritional control of normal and malignant growth.
The isolation and characterization of free (FP), cytoskeleton-bound (CBP) and membrane-bound polysomes (MRP) in Krebs I1 ascites and 3T3 cells have been previously described by Vedeler et al. [5] . It has been observed that insulin, during shortterm incubation, causes a redistribution of ribosomes between the three populations of polysomes [6] . From 30 min to 1 h of step-up conditions a Abbreviations used: FP, free polysomes; CHI', cytoskeleton-bound polysomes; MHP, membrane-bound polysomes.
redistribution of polysomes occurred such that more polysomes were recovered bound to the cytoskeleton and less in the free fraction. After 1 h incubation with insulin there was a higher proportion of polysomes in the cytoskeletal fraction, with a decrease occurring in the membrane-bound fraction. Little change in polysomes was observed during a further 1 h incubation with insulin. In the absence of insulin a large increase occurred in the CBP fraction and a decrease occurred in MBP. It was thus of interest to investigate whether or not there were notable changes in the distribution of polysomes during long-term incubation with insulin and also in cells attached to the substratum and non-attached cells.
Krebs I1 ascites cells, freshly harvested from mice, were resuspended in culture medium [5] . rotor. The gradients were continuously monitored photometrically at 260 nm. The amount of polysomes in each of the three fractions was calculated from the area under the absorbance curve, and the values expressed as percentages of the total polysomes.
The polysome distribution profiles of fractions isolated from non-attached and attached cells, incubated for 24 h with insulin (see Fig. l) , showed no notable differences in FP, but the amount of CBP was reduced from 39% to 28% in the attached cells compared with the non-attached cells. MBP showed a corresponding increase from 11% to 21% in attached cells. These results show that a shift of ribosomes from CBP to MBP occurs in attached cells. This may reflect a change in the pattern of proteins being synthesized in the two compart- I I37 In another experiment one half of a cell culture was incubated under stationary conditions and the other half in a roller flask; both cultures were incubated with insulin for 24 h. The polysome distribution profiles showed that in stationary culture FP were 17.4% lower, CBP were 4.5% higher and MBP were 12.9% higher than in roller culture. Gel scans of the three fractions showed no major differences, although protein p35 was somewhat enriched in FP and CBP.
In a further experiment freshly harvested cells from mice were divided into five equal portions. One volume of cells was fractionated without incubation and polysome profiles were monitored. The four other volumes were incubated for either 3 h or 6 h in stationary culture, with or without insulin. After the respective periods of incubation cells were harvested, fractionated and polysome profiles monitored. The results showed that in the presence of insulin FP decreased from 69.5% to 59.5% after 3 h incubation, and after 6 h increased from 55.2% to 61.9%. For CBP insulin caused no notable changes after 3 h, but at 6 h there was a slight decrease from 26.1% to 23.3%. MBP increased from 17.0% to 26.8% after 3 h and decreased from 18.7% to 14.7% at 6 h of incubation.
The results described here indicated the following: (1) the distribution of ribosomes between FP, CBP and MBP is affected by insulin during long-term incubation; (2) the respective amounts of FP, CHP and MHP are modulated by culture conditions; and (3) that two populations of cells in the same stationary culture (attached and nonattached), exposed to the same culture medium, contained different amounts of CBP and MBP.
